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ZCTIV. OF WSPACS: There are two major objectives of WSPACS. First, to pro-

vide Air Force management with a broad planning device; secondly, to provide teoh-

niques of use to both Air Force and Industry in maintaining control and surveil-

lance over the expenditure of their development and production monies. Although

the primary purpose of this presentation is to describe the broad planning aspects

of the WSPACS effortY we would nevertheless like to describe very briefly those

aspects of WSPACS dealing with control and surveillance, so that you will at 2east

be acquainted with them. While control and surveillance on the one hand and plan-

ning on the other are quite different from each other, both in nature and object-

iveo, they have both been ancompassed vithin the WSPACS project, since it is firmly

bslfeved that the data generated for one aspect wil be similar, if not identical,

to that required for the other. The three major elements required for control over

expenditures are: (1) an expenditure projection; (2) a record of actual expenditures;

i 13) a network depicting in sequential order the t4ngs which must be done to

bring a weapon system into the inventory. Such networks are used in the Air bsce

P? sy'Snm and in the Navy PERT system for management control over individual weapon

opt s . It is quite likely, however, that the WSPAC3 network, While of the sae

natu as these, would be much more aggregated and less detailed. Two types of

nagement surveillance as envisioned by WSPACS are depicted in Ch rb 1 ad 2.
an

U Chart 1, the heavy black line represents/expenditure projection. Since it is a

projection, it should be expected that actual expenditures would vary somewbat from

$be projected expenditures. It is hoped that "control limits" can be developed

within which variations from projections can be attributed primarily to chance.

VardAtions exceeding the controllimits would be attributed to sigilficant develop-

merts and action would then be called for. In Chart 2, the upper portion of the

chart again depicts an expenditure projection. The lower portion shows a 3P-typs

zotwork on the adle time 6aale, A periodic comparison is envisiobed to determine

whether the total expenditures experienced over time are compatible with the



physical rate of progress on the hardware for which the funds are being expended.
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So much for the control aspect of WSPACS. The planning aspect of WSPACS is

oriented toward the problem of reprogramming It is designed to assist management

in evaluating the impact of proposed reprogramming actions, both on the system or

aptems being reprogrammed, and on the remainder of the Air Force program. In so

doing, WSPACS provides assistance to AF management in the allocation of available

funds among the various systems comprising the AF force structure.

While there exist, both in the Air Force, in RAND and elsewhere techniqips.

for weapon systems and force structure costing, the novel aspect of '4PACS is its

orientation toward reprogramming, that is the measurement of the impact of changes

in program.

WSPACS ORGANIZATION: Currently WSPACS is being carried on by a Jcint AF-Industr7

effort. The initial goal is admittedly a feasibility determination in which an

analysis is being made to ascertain whether there exist mathematical techniques and

appropriate data to satisfy the objectives of WSPACSo Industry participation con-

sists of 19 companies which have joined the effort on a voluntary basis on the

ssumption that the techniques developed will prdve of value not only to the Air
,1

Aorce but to Industry as well. Air Force participation is primarily AM and ARM.

CHARACIRISTICS OF WSPACS: 1WPACS is a man-machine operation, The conceyb in

that a body of data will be stored in a computer These data will represent the

current AF program and, in addition, information which will permit the estioatili

of development and production costs, system connected costs incurred by the Air

Force as a result of introduction of weapons into the inventory, and various other

types of pertinent information. When a reprogramming requirement arises, manage-

ment will input into the computer a reprogramming action which they consider most

desirable ia the face of the reprogramming requirement. In a relatively short tim



the computer will return to management the results of the proposed action. If

the solution is infeasible in that it implies expenditures above current or pro-

jected limitations, additional suggested solutions may be attempted until one is

found which satisfies all financial constraints but in addition. is compatible

with management's judgment with respect to a desirable force structure. In

summary. therefore, WSPACS is an iterative process whereby the computer provides

management with the results of alternative solutions to reprogramming problems

until one is found which is determined to be most desirable within the imposed

constraints.

Because of the complexity of the estimations and the requirement for quick

response, UB3PACB -should be considered purely as a broad planning tool in which

aay estimates provided are only accurate to vithin *order of magnitude* limits.

This is an extremely important point and perhaps should be emphasized. As the

planning process proceeds to a more detailed plane, additional ad more detailed cost

estimates beyond those provided by WSPAC8 would be necessary. The primary function

of WSPACS is to sebct from the large number of alternative solutions available

those which are most libely to be most satisfactory. Additional and more dtailed

planning is required before final decisions with respect to specific numbers of

dollars to be allocated or oomitted can be made.

As an ultimate goal we would hope that there could be providad some display

device so that mhen proposals for reprogramming actions are plaed in the computer

the resultant impacts would be almost instantaneously available. This is an

objective, however, which wini probably be some time in attaining. Initial PCS

computations are likely to take several hours to complete. Even this, however,

represents considerable improvement over currently available techniques.

e,6



BASIC WSPACS APPROACH.- WSPACS starts with a --,)I e& Progr, ni which is stated

both in terms of numbters (f units and o-::rext and prcjFz-t~d experditures. As a

result of a reprogramming action, various posibi'1iti,:!S -an ari~se, Systems in

produCtioen may be s'nt.hed cut- a;-.elerated or -Iarce.ed. Number :,f vehi:.les

in -9 system may be increased cr decreased, Frr y;e:al rnady --n the inventory,

the phasq out may be hastened or delayed, Eventially, though not. cont-amplated in

the initial mcidels, operational concepts may be .-.hanged. e, g,, infOc.3--asing or

de, reasing the airborne. alert For each of these. typeF cf shargea WSPACS es3timates

the resultant effects on expenditures, WSFACS ttampts to estimata net only

development and production -.osts., but also those :%osti to -.he &'r Force whi;!

are associated with the int'roduct.Ion of a weapon system into the inventory.

Examples of ; uch system-connec-ted costs are: logistics support, facility con~-

struction, training.- etc, As programs are changed, the assc:iated system-connected

costs are also changed, Thus, WSPACS will demonstrate the fact that production

decisions today may -have significant impacts in the future in the areas of support,

training, and Ghe like. Finally, WSPACS Includes an estimate of costs which are

not asswiated with any system but which a7re, in effect, the overhead of the Air

Force, Cc.sts of Headquarters Air University, Security Service and the like are

included in this .:ategory, The final product of WSPACS is a total of these pro-

jected expenditures zompared against known ce, projected expenditure limitations to

determine the feasibility of the reprcgrainiingaction

Ultimately, it is hcped that WSPACS will poases!i certain optdpL ing

characteristi.cs. For example. if the Ai: Fcrce program ncciid be stated in terms

of a range of units of a weapcn System which would tbe acCe]Ptabie to the Air

Force (as opposed to one specifit- required quantity) and if .re date of final~



delivery could be stated as a range of times within which compk tion of a program

is satisfactory (as opposed to a specific date by which final delivery must take

place), then the WSPACS solution would select that particular number of units and

that particula:c time of completion which satisfies financial constraints, falls

within the speiified ranges and minimizes total program costs.

A more desirable optimization would be to maxirrize the military worth of a

force structure for a given budget constraint. While this is admittedly more

desirable, it does not appear feasible to introduce this concept explicitly into

the model for the foreseeable future. The added complexity which would result

thereby, plus the difficulties involved in developing a universally agreed upon

set of parameters militate against the immediate inclusion of the military worth

concept. It is not believed that WSPACS ignores military worth, however, since

it is considered to be provided for in the subjective judgment of management as

they manipulate the model, The actions that are taken to accelerate, cancel,

phase- out, etc. are done with the intention of arriving at the best possible

structure with the funds available,

The number of alternatives which are conceivable in order to meet a reprogram-

ming action is so great that it is not possible to develop a model which will

provide for all of them. Consequently, it is the position of those involved in

the WSPACS operation that this techniqz.wil, never be able to answer all questions.

It is hoped however that it will be able to ansver the questions which are

most fi:_quentiy asked and provide for tho3e alternati-;es which are most frequently

used,

DEMONSTRATION MODEL: The remarks which ncw fcllcw describe a demonstration model

of the WSPACS system. The purpose of this model is tic fold • first, to illustrate

the cbjectives of WSPACS in concrete, explicit fcrm; secondly, in view of the

fact that the reprogramming problem faced by the Air Force is so complex and is

.9
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possessed of so many different facets, additional assurance that WSPACS is

oriented in the correot direction is considered extremely desirable. It is be-

lieved that placing management personnel into direct contact with the demonstration

model will permit them to evaluate our approach in some detail and provide us with

necessary guidance.

CHARACTERISTICS OF THE DEMONSTRATION MOUEL: In a consideration of this

demonstration model it is important that the following characteristics of the

model are kept in mind, The model deals with a hypothetica"L force structure.

The numbers of eapons in the structure and the costs reported for them are also

hypothetical. Real names have been used for the weapon systems involved only to

establish an air of realism, and to preclude the necessity of describing the various

systems and the role that they play in a force structure, However, numbers have

been purposely changed in order to avoid any security questions and to point out

certain principles of WSPACS. Consequently, in considering the model, evaluation

should not be made in terms of the validity of the numbers which appear opposite

the various systems, but only in terms of the principles demonstrated.

Not only have the numbers themselves been changed but the model itself has

been grossly over-simplified in order that it might be quickly programmed and

operated on a small-sized computer, The small size computer is a factor here

because one is available to the Operations Analysis Office where the demonstration

model has been developed, Some of the simplifications that have been built into

the model are as follcws. The Air Force of the model consists of only eleven

weapon systems. The structure includes only missiles and aircraft, excluding

such ground systems as SAGE and MEHMo The development and production costs are

only those of the manufacturers' empty weight, excluding such important subsystems



as propulsion, fire control, guidance etc. Missiles have been handled as though

they were aircraft. thereby ignoring many of their peculiarities, including

training firings, The systems represent only large, quantity programs; there are

no few-of-a-kind programs such as MIDAS, SAMOS, etc. The system ignores the

development test and evaluation phase so that there are no test firings of

missiles or test aircraft built. All of these things have been excluded in the

demonstration model for various reasons. In many instances WSPACS has just not

developed sufficiently to handle them appropriately; in other instances they were

excluded in order to fit our model on to our small computer.

Despite all of these omissiorq it is believed the demonstration model will,

nevertheless, serve its purpose, which is to demonstrate the type of outputs which

WSPACS can provide and to obtain from management their reactions as to whether or

not. WSPACS is oriented toward the real reprogramming problem. Furthermore, despite

these omissions, it is believed that the demonstration model will be found to be

a reasonable one, For example, the systems in the model will be in various stages

of development and production and/or in the inventory. The numbers will move in

a reasonable fashion so that rational decisions can be proposed and the model will

behave and react in a rational fashion. Many of the costs that have been included

are patterned after reality; in fact, in Mod Zero, certain of the parameters used

in the cost estimating equations were actually obtained from the producers of these

weapons. Consequently, it is believed that the demonstration model will be

adequate to fulfill its specified purpose. Obviously, subsequent models, in order

to be useful, will have to provide for such omissions and deficiencies as appear

in this model. This, of course, is the goal of the WSPACS effort. The purpose

of the demonstration model is demonstration only and it is the intention of those

concerned with WSPACS that, prior to furnishing the Air Force with a model that

?I



is supposed to be usable, all of the above weaknesses will have been rectified.

The model should also have two other effects. It demonstrates the technical

feasibility of developing a mathematical model in which the relevant numbers move

in a reasonable, realistic manner. Secondly, it has taught those who worked with

it much that will be useful in subsequent development and effort. The demonstration

model, although much simplified as compared to the composition of an operational

model, is nevertheless a fairly complex model, utilizing the full capacity of the

computer on which it was run. Many insights were obtained during the model's

construction which will contribute much to future models.

FORCE STRUCTURE: Proceeding now to describe the demonstration model, there is

shown in Table I the starting force structure. Note that some of the systems are

in the very earliest stages of production; others are well along, and still others

are out pf production, The time period covered by the model is a 10-year period.

There are ballistic missiles, bombers, tankers, fighters and a transport. In this

way a number of AF missions are provided for. For example, the missiles. bombers

and tankers can be assumed to constitute the srategic force, the fighters may be

assumed to constitute the tactical and defense forces. and the transports the

supporting forces. Note that not all of the systems are independent of one another.

The tanker and the GAM-87 are dependent on the bombers since altering the number

of bombers in the force obviously has a direct effect on them, To provide for

this relationship in the model we have used an initial bomber to tanker ratio of

.4 for the B-52, i. e., two tankers per five B-52's, .5 for the B-58, and .5 for

the B-70 (i. e., approximately two bombers per tanker). For the GAM we have used

the ratio of 1.2 for the B-52 (i. e., 1.2 GAMs per bomber) and B-58 and 2.2 for the

B-70. For each weapon and supporting system, there are displayed the number of
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uMits in the program, the go-ahead date and the final dalivery date for systems

Introduced., as *ell as the number already delivered and those to be delivered.

Additionally, in Table 2 there is shown the number of vehicles per squadron,

the number of active squadrons, and the phase-in and phase-out schedules for

these squadrons.

COSTS: Table 3 shows three types of costs -- development and production costs,

system-connected costs, and non-system costs. The derivation of development and

production costs is one of the most complex parts of the model, Although simpli-

fying Assumptions have been made, the results have certain similarities to real-

life cost movements. As mentioned earlier, they reflect parameters, which were,

in a number of cases, provided us by the weapon contractors. It may be of interest

to describe very briefly the basis for developing these costs. The development

and production process is divided into five components as shown in Chart 3.

Note that basic engineering begins at the "go-ahead" and ends at the start of

production. Sustaining engineering begins when basic engineering ends and con-

tinueb through the entire production phase. Basic tooling starts at a pre-

designated time-lag after "go-ahead" and continues to a point midway between the

start of manufacturing and the delivery of the first vehicle. Sustaining tooling

starts at the beginning of manufacturing and continues through the end of the

produotion phase.

The first step in computing program development and prodction costs is to

devalop mathematically a production schedule based on the estimated date of first

delivery, the estimated date of final delivery, and the number of units involved.

This Ji. &ce using a curve such as is shown in Chart 4a. The rate of production

accelerates to a certain point in accordance with the equation appearing on the

"06
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chart, after which it levels off for the remainder of the program, While thisJ is

wrealistic, in that the production rate would probably taper off towards the end

of production, it was handled as shown because of computer limitations, The value.,

is the rate of acceleration and can be thought of as the monthly percentage

increase during the acceleration phase. Using this informaticn, a curve of

cumulative completions can be drawn, as in Chart 4b, Flow-time learning curves

permit the .;omputation of associated starting times, and a starting time curve

can then be drawn This curve also appears in Chart hb., The horizontal distance

between the two curves measures the flow-;ime at each point along the completion

curve, The solid vertical line shown on the chart shows the number of units com-

pleted at a point in time. The broken-line extension shovsthe number of units

in protess at that same pcint in time, The assumption was made that half of the

in-process units could be taken as "equivalent completions" Application of

learning curves for manhours against the total units completed plus "equivalent

completions" then provided the manhours required at each point in time for the

manufa-turing process, These same manhours were used to construct the curve

shown in Chart 5 i, e.) the percent of total manhours required at each percent

of total time,

Total tcolig manhours are estimated by use of the following empirical

equations:

Total Basi; Tooling Manhours

!3K3  186000 ('O 0

Total Sustaining Tooling Manhours

o558 / 032 'w / 308)M
100 000

Where.-

K3  Experimental model tooling manhours
W AMPR weight in pounds
M, Total manfacturing manhours

= Rate of acceleration

40



Chart 4a -Production Rate

Chart 14b - Cusulative Starta aid Completions
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Chart 5 Percent Time -Percent Manhours

Percent
Manhours

Percent Time
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These manhours were spread across time, utilizing the e1xxve of Chart 5. This

assumes that manhours of tooling are distributed in the same way as manufacturing

Basic and sustaining engineering were computed as a percentage of basic and

sustaining tooling, respectively. The ratios were provided by the manufacturers

cf the wcapons concerned. Manhours were spread over time by use of Chart 5,

just as was done for tooling.

When changes are called for as a result of changes in go-ahead date, ending

date or number of units, these changes are accomplished by mathematical approxi-

mations too detailed to go into here. Manhours are then translated into dollars

by means of a cost per manhour factor, where the factor includes direct .and in-

direct costs, profits and an inflation factor representing rising price levels,

wage levels, etc.

The second type of cosi is designated system,-connected costs. These costs,

in an operational model, would include construction costs, support costs, training

costs, modification costs, in short, all the costs that arise as a result of

placing a weapon in the inventory. The demonstration model is very gross with

respect to these costs. This is a reflection of the fact that an adequate

representation of such costs would require a complex model and much more detailed

research than could be performed in the time available. While the Rand Corporation

has done extensive work in this area, there was not sufficient opportunity to

take full advantage of their achievements. It is intended, however, that in the

future, careful analysis will be made to determine the degree of applicability

of their techniques to WSPACS.

The systems-connected costs reflected in the Demonstration Model purport

to cover two categories -- facility construction or modification and logistics



support. Construction costs have been handled in the following manners

a. Ballistic Missiles: It was assumed that there existed a three-

year lead time for missile sites and a requirement to build new sites for each

new squadron activated. Cost per squadron was set at $47 million for the Atlas

and $20 million for the Minuteman. Facility costs for the GAM-87 were set at

$15,000 per GAM. Funds were expended at the rate of 25% the first year, 3U

the second year and 40% the third year.

b. Aircraft: It was assumed that no new aircraft bases would be

built, but that facility modification would be required for each new squadron

activated. The modification costs used were $5,000,000 per squadron for the

B-70, B-52 and B-58; $500,000 for the fighters and the C-133. A two-ear load

time was used with funds expended at the rate of 60% the first yew ad 40% t be

second year.

Support costs consisted of operators and maintenance expenditures to

which were added the vosts of military personnel. The former was computed In

such a way as to be proportional to the unit cost of the weapon systeam the

latter was based on an average annual salary and the average number of pereo

per squadron. Annual support costs used were: (Per Squadron)

Atlas - $7,900,000 B-58 - $34300,000

Minuteman - $13,0OOO,000 B-47 - $11,180,000

B-70 - $71,600,000 F-X - $ 9,025,000

B-52 - $24,135,000 F-100 - $8,970,000

KC-135 - $6,970,000 GAM-87 - S106,000/GAN

The third type of cost is the non-system cost. This is the AF overhead

which carries n independently of the systems phased in or phased out, e. ""

AF Headquarters, Air University, Securi.ty Services, etc. This type of 6ost

varies 6latively little from year to year and4kn the demonstration model is

.so



approximately the same percentage of total costs as is the case fcr the real AF

budge s

OPERATING THE MODELi To operate the model, ore starts with a set of data such as

those which appear in Tables 1, 2 and 3, representing the current AF program.

The moderator then imposes a reprogramming requaremenw, Any one or more of the

following causes for reprogramming are possible and may constitute the situation

to be faced,

a. Reduction in AF expenditure ceilings.

b2 Increase in AF expenditure ceilings,

c' Communist bloc advances in weaponry, requiring speeding up of

one or more weapons.

* d. Technological advances causing obsolescence of one or more systems,

In response to these reprogramming reouirements, management may take the

following actions:

a, Cancel weapon systems-

bo Reduce or increase the number of units in a weapon system. Re-

duc-t-ons or increases must be in squadron sizes, however., so that this action in

effe Lt decreases or increases the number of squadrons planned.

C. Stretch out weapon system programs.

d Accelerate weapon system programs,

e Change "gc-ahead" dates.

f, Speed up or stretch out planned phase-out of squadrons in the

inventory.

Change bcmber to tanker ratic.

h. Change bomber to GAM ratio,



If, a a reouiL Zi n.y of these actions, the result-ing program turns cut

U be infeasibie, in thbt tosil expenditures ey-eed expenditure lifritations,

,management may pc5e additionai solut'ions -o the ,cmputer unti. such time as a

solution ifound which is both feas-ble and satisfactory with respect to the

military wcrth of t.he program,

in the mncde1>

a. desired at.ceieration in prcducticn cqantities or times will not

taKe effect for a period of some months, representing the lead time required for

such changes to be inot:tuled,

b Cancellation of a weapon system will generate termination costs;

cut backs will generate penalty costs,

c, Acceleration will increase total costs; deceleration will reduce

the near-future expenditures, but may increase total costs,

d. Squadron phase-in is a function of the production schedule. Since

the schedule is computed mathemtically from "go-ahead", final delivery date

and ntnbh c of units, rate of phase-in can be changed only by changing the period

between "go-ahead" and final delivery.

e. Tankers and GAMs are partly "captive" items, i. e., no decisions

are made on the number required; decisions wnich are made on the bombers auto-

matically determine the number of tankers and GAMs required Decisions can be

made, however, on the bomber-tanker and bomber-GAM ratios and on their final

delivery dates,

f. Maximum monthly production rates permitted are as follows:

Atlas - 20 B-58 - 25

Minuteman - 30 KC-135 - 30

B-70 -10 GAM-87 -45

B-52 30 F-104 - 35

C -133 -10



Azl requirement imposed on a system which infers a monthly production rate

higher than those shown here will be indicated a s infeasible,

M=EL PLAY: On 29 November 1960, a demonstration of the model was presented to

a group of AMC and ARDC personnel whose official interests are in the programming

and reprogramming area, The current program which was presented to them is de-

picted by Tables 1, 2 and 311 The reprogramming requirement which was imposed

Was a reduction in the FY 61 expenditure limitation to $4.4 billion; at the same

tim, it was stated that intelligence with respect to enemy capability indicated

that it would be extremely desirable to speed up our missile program to the

greatest possible extent.

The group took the following actions in response to this requirement:

a. Accelerated the Atlas program by advancing the last delivery date

from January 1964 to January 1963.

b. Moved the go-ahead date on the Minuteman from July 1961 to

bocember 1960.

c Cancelled the B-58,

d. Speeded up the phase-out of the B-47 by reducing to 70 squadrons in f7

instead of 79 squadrons as originally planned.

The results of these actions as computed by the model are shown in Tables

4, 5 and 6. In summary

a. Atlas expenditures increased during the early years. The total

program cost rose from $214 million to $295 million. While the phase-in was not

affected in FY 19615, it was possible to put two more squadrons in place by ff 1962

and be at full strength by Fr 1963.

" / See pages and

i+. I
a. ;

'hi



bo Miriitemn ex.:lndLtures ap'reaaed during the early years. While

the lead limes cid re. pnaz-i. ecrlier -han FY 1965, it, was possible

to put an Ldit]cnI& '
. _,-". u ... -:'j u;inp that year, and to speed up generally

the phase -in - s.

c Cancei'i .i'n cf -he B T8 resulted in the -.?cpletion of 13 aircraft

which were in process at -he time cf .erminationo S,bstantial savings in funds

occurred o

d. As a re-ult of the B-58 cancellation, a redut.-_on c'%curred in the

quantitLes of KG- 13 and GAMs required. This resulted in immediate savings in

tfe KC-]35 area and subsequent. savings in the GAh are)

e, The accelerated phase-out of B-47s resulted Ln additional savings

in FY 1,961. expenditures,

As a iesult of these actions, FT 1961 expenditures were projected as OOlag

wic.hin the revised expenditure limitation,

DESIRED RESULTS OF DEMOMTRATION:

The model has attempted to generate an environment approximating as closely

as possible that which is experienced in real life, As a result of operating

the model it is hoped that the model will elicit from management answers to

the following questions%

a, Is the information initially presented to management approximately

that which is available (or ought to be available) to them when faced with

real lfe reprogramming problem? What are the deficiencies both in terms of

information made available by the model which would not normally be available in

a real situation and the converse?

b. Do the reprogramming requirements imposed by the moderator

reflect those which occur in real life? Are there additional causes for
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reprcgramming whi-_.h might require actions egnificantly different. from those

covered by the model?

c. Are the possible actions available tc, ranagamen- :ealisti?.1

Are there actions which might be taken other than those avaiv ."Able in the model?

d, Are there any other aspects cf the mode]. ',kit -h are 3nrealistvL',

or which fail tc grapple with the real-life reprogramming ac-o'in?

e, Dcs the WSPACS technique, as demonstrated by Mod Zero, promie

to provide a useful planning device, bearing in mind the Lat-t that the est,ates

provided can never achieve the precision of detailed cost estimation?

FUTURE WORK TO BE DONE: Assuming that the answer tc tha last questton is in

the affirmative, the follcwing tasks remain tc be acoomplished:

a, Additional conceptual work on mathematical techrl:q . ? r.g

opti' zation.

b Adoational research designed to add subsystems (a, g,, propulsion,

guidanze.) to airfrafe antlyseso

c Aciditional research designed to evaluate applicability of current

analyticail approaches c items other than aircraft. (e. g,, missiles, SAGE. BHEW5).

d, Additiona3 research to develop meht&oy for handling few-f -a4±nA

9- Additional research to incorporate the cost cf the R, D, T and

I phases, which are particularly important in missiles and apace systems.

f , Additional. research to develop improved tecnniques for handling

yttam--onnected costs

g, Investigation of feasibility and , ost cf obtaining neoeaary data,

h . Investigation of probable .rew of estimate

rM



Development of a data flow system.

j. Investigation of additional facets of the reprogramming problem

not hitherto considered by WSPACS, but brought to light as a result of the

demonstration model.

k. Study of advanced concepts which could be added to the mcael

such as including military worth explicitly in the model, maxiri-ing military

worth of a force structure, etc.

NOTE: The demonstration model was a result of the efforts of many people.
Of partis-,oav importance to the development of the model were
Mr. Jules Silver, who played a key rcle in the formulation and
prcgramming of the model, Dr. William E. Dickison and Lt. A. F.
VainotV, of Hq AMC. Much thanks are also due Mr. E. I. Pina of the
Boeing Airplane Company who provided much assistance and many
va:.ible insights in the construntion of the development and
production segment of the model.


